Physicochemical characterization and toxicity evaluation of steroid-based surfactants designed for solubilization of poorly soluble drugs.
To overcome poor water-solubility of new drug candidates, four innovative surfactants based on naturally-occuring hydrophilic and hydrophobic moities were designed and synthesized: cholesteryl-glutamic acid, cholesteryl-poly[N-2-hydroxyethyl-l-glutamine] (PHEG), ursodeoxycholanyl-PHEG (UDCA-PHEG) and ursodeoxycholanyl-poly-l-glutamic acid (UDCA-PGA). Their self-assembling capacity was evaluated using pyrene fluorescence measurements which allow to determine their critical aggregation concentration (CAC). Size measurements were carried out using dynamic light scattering (DLS). Surfactant cytotoxicity was investigated on human umbilical vein endothelial cells (HUVEC) by determining tetrazolium salt (MTT) activity and lactate dehydrogenase (LDH) release. In addition, surfactant haemolytic activity was assessed using rat red blood cells (RBCs). Finally, the ability of these surfactants to solubilize a model poorly soluble drug was quantified. Surfactant self-assembly, cytotoxicity and solubilization properties were compared to those obtained with polysorbate 80, a model solubilizer. Except for cholesteryl-glutamic acid, surfactants were water-soluble. UDCA-PGA was not able to self-assemble or to increase significantly drug solubility. Results showed that cholesteryl-PHEG and UDCA-PHEG were self-assembling with low CAC values (17 and 120μg/ml) into nano-structures with mean diameters of 13 and 250nm, respectively. Cholesteryl-PHEG was the most efficient surfactant in increasing drug solubility (2mg/ml) but exhibited a similar or higher toxicity than polysorbate 80. UDCA-PHEG did not present any cytotoxicity but was far less efficient to solubilize the drug (0.2mg/ml). These results evidence interesting properties of cholesteryl-PHEG and UDCA-PHEG as novel solubilizers.